BGA PACKAGE HAVING SEMICONDUCTOR CHIP WITH EDGE-BONDING 
METAL PATTERNS FORMED THEREON AND METHOD OF MANUFACTURING THE 
SAME 

BACKGROUND OF THE INVENTION 
Field of the ' Invention 

The present invention relates to a ball grid array 
(hereinafter, referred to as "BGA") package having a 
semiconductor chip with edge-bonding metal patterns formed 
thereon in a wafer level and a method of manufacturing the 
same . 

More particularly, the present invention relates to a BGA 
package having center-bonding type semiconductor chips with 
edge-bonding metal patterns formed thereon wherein the edge- 
bonding metal patterns are formed on the semiconductor chips in 
a wafer, level, and wire bonding is carried out in the shape of 
edge bonding so that a plurality of semiconductor chips are 
stacked, whereby high-density memory performance is obtained, 
and a method of manufacturing the same. 

Description of the Related Art 

Commonly used BGA packages are generally classified into 
a center-bonding pad type BGA package and an edge-bonding pad 
type BGA package depending upon where a bonding pad formed on a 



semiconductor chip mounted to a .BGA substrate is located. 

The center-bonding pad type BGA package, which has a chip 
pad placed on the center of a semiconductor chip as shown in 
•Fig. 1, is generally used to facilitate chip design of 
semiconductor products and improve the electrical 
characteristics of the semiconductor chip in a wafer level. 

A brief description of the conventional BGA package 100 
having such a center-bonding pad will be given with reference 
to Fig. 1. At the center of the active surface of a chip 1 is 
formed a chip pad 3, and on the inactive surface of the chip 1 
is applied a bonding agent 7. The chip 1 is attached to a 
substrate 1 by means of the bonding agent 7 . On the upper 
surface of the substrate 2 are formed substrate pads 9, and on 
the lower surface of the substrate 2 are formed a plurality of 
solder pads 8. On the entire lower surface of the substrate 2 
excluding the solder pads -8 is applied a photoresist. To the 
substrate 2 is attached a plurality of the solder balls 5 via 
the corresponding solder pads 8. 

Between the chip pad 3 and the substrate pad 9 are joined 
bonding wires 4, which electrically connect the chip 1 and the 
substrate 2. On the substrate 2 is formed molding resin 6, 
which protect the chip 1 and the bonding wires 4 on the 
substrate 2 from the external environment. 

The center-bonding pad type BGA package 100 can be easily 
manufactured as described above. However, it is required that 



each of the bonding wires 4 has a great length since the 
distance between the chip pad 3 and the substrate pad 9 is very 
long. As a result, the bonding wires are biased in the molding 
direction due to the molding pressure when the chip is molded 
with the aforesaid molding resin with the result that there 
occurs easy sweeping of the bonding wires 4, by which the chip 
has a short circuit at the edge thereof. Consequently, 
stability of the bonding wires 4 is decreased. 

In order to solve the above-mentioned problem, several 
BGA packages have been proposed, one of which is disclosed in 
Korean Patent Application No. 10-2001-0078134 entitled "CENTER 
PAD TYPE BGA PACKAGE HAVING CHIP WITH METAL PATTERNS FORMED 
THEREON, " which will be hereinafter described with reference to 
Fig. 2. 

As shown in Fig. 2, the center pad type BGA package 
comprises: a chip 31 having a chip pad 33 formed on the center 
of the active surface thereof, and a plurality of metal 
patterns 4 0 formed around the chip pad 33 on the active surface 
thereof; a substrate 32 having substrate' pads 39 formed on the 
upper surface thereof, and a plurality of solder pads 38 formed 
on the lower surf ace . thereof , the chip 31 being attached to the 
substrate 32 by means of a bonding agent 37 applied to the 
inactive surface of the chip 31; first bonding wires 341 for 
electrically connecting the chip pad 33 and the metal' patterns 
40 to each other; second bonding wires 342 for electrically 
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connecting the metal patterns 4 0 and the substrate pads 39 to 
each other; a plurality of solder balls 35 attached to the 
substrate 32 via the corresponding solder pad 38; and molding 
resin 36 formed in the substrate 32 for protecting the chip 31, 
5 the first bonding wires 341 and the second bonding wires 342 on 

the substrate 32. 

The lengths of the bonding wires of the center pad type 
BGA package as shown in Fig. 2 are smaller than those of the 
bonding wires of the BGA package as shown in Fig. 1. 

10 Consequently, the problem that there occurs easy sweeping of 

the bonding wires is solved using the center pad type BGA 
package having the chip with the metal patterns formed thereon 
as shown in Fig. 2. However, the center pad type BGA package 
still has problems in that the manufacturing process is 

15 complicated since the first bonding wires are required to 

connect the chip pad and the metal patterns and in that the 
bonding wires are easily broken. 

Furthermore, it is not possible to stack one chip on 
another chip due to the first bonding wires for connecting the 

20 chip pad and the metal patterns, and thus it is not possible to 

realize a BGA package having high-density memory performance. 

SUMMARY OF THE INVENTION 

25 Therefore, the present invention has been made in view 
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of the above problems, and it is an object of the present 
invention to provide a BGA package having center-bonding type 
semiconductor chips with edge-bonding metal patterns formed 
thereon wherein the edge-bonding metal patterns are formed on 
the semiconductor chips in a wafer level, and wire bonding is 
carried out in the shape of edge bonding so that a plurality of 
semiconductor chips are stacked, whereby high- density memory 
performance is obtained, and a method of manufacturing the 
same . 

It is another object of the present invention to provide 
a BGA package having center-bonding type semiconductor chips 
with edge-bonding metal patterns formed thereon wherein the 
edge-bonding metal patterns are formed on the semiconductor 
chips in a wafer level so that disconnection of wires and short 
circuits generated in the course of wire bonding are prevented, 
whereby reliability of the package is improved, ' and a method of 
manufacturing the same. 

It is yet another object of the present invention to 
provide a - BGA package having center-bonding type semiconductor 
chips with edge-bonding metal patterns formed thereon wherein 
the edge-bonding metal patterns are formed on the semiconductor 
chips in a wafer level so that wire bonding pads for electrical 
connection can be miniaturized, whereby the cost of 
manufacturing semiconductor chips is reduced, and a method of 
manufacturing the same. 
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In accordance with one aspect of the present invention, 
the above and other objects can be accomplished by the 
provision of a BGA package having a semiconductor chip with 
edge-bonding metal patterns formed thereon, comprising: a 
5 substrate having circuit patterns for electric connection 

formed therein; a center-bonding type semiconductor chip 
attached to the substrate, the semiconductor chip having 
center-bonding pads formed on one side thereof; edge-bonding 
metal patterns electrically connected to the center-bonding 

10 pads of the semiconductor chip, the edge-bonding metal 

patterns being extended towards the edge regions of the center- 
bonding type semiconductor chip; connection members for 
electrically connecting the edge-bonding * metal patterns 
extended towards the edge regions of the semiconductor chip to 

15 the circuit patterns of the substrate, respectively; a sealing 

material for molding the substrate to protect the semiconductor 
chip; and solder balls attached to solder pads electrically 
connected to the circuit patterns of the substrate, 
respectively, for transmitting electric signals from the 

20 semiconductor chip to an external substrate. 

In accordance with another aspect of the present 
invention, there is provided a BGA package having semiconductor 
chips with edge-bonding metal patterns formed thereon, 
comprising: a substrate having circuit patterns for electric 

25 connection formed therein; a first center-bonding type 
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semiconductor chip attached to the substrate, the first 
semiconductor chip having center-bonding pads formed on one 
side thereof; edge-bonding metal patterns electrically 
connected to the center-bonding pads of the first 
5 semiconductor chip, the edge-bonding metal patterns being 

extended towards the edge regions of the first center-bonding 
type semiconductor chip; a bonding member applied to the first 
semiconductor chip to form a stacked structure; a second 
center-bonding type semiconductor chip stacked on the first 

10 semiconductor chip via the bonding member, the second 

semiconductor chip having center-bonding pads formed on one 
side thereof; edge-bonding metal patterns electrically 
connected to the center-bonding pads of the second 
semiconductor chip, the edge-bonding metal patterns being 

15 extended towards the edge regions of the second 'center-bonding 

type semiconductor chip; connection members for electrically 
connecting the edge-bonding metal patterns of the first and 
second semiconductor chips to the circuit patterns of the 
substrate, respectively; a sealing material for molding the 

20 substrate to protect the first and second semiconductor chips; 

and solder balls attached to solder pads electrically connected 
to the circuit patterns of the substrate, respectively, for 
transmitting electric signals from the first and second 
semiconductor chips to an external substrate. 

25 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other 
advantages of the present invention will be more clearly 
5 understood from the following detailed description taken in 

conjunction with the accompanying drawings, in which: 

Fig. 1 is a sectional view showing the structure of a 
conventional BGA package with center-bonding pads; 

Fig. 2 is a sectional view showing the structure of 
10 another conventional center pad type BGA package having a 

semiconductor chip with metal patterns formed thereon; 

Fig. 3 is a sectional view of a single-layered BGA 
package having a semiconductor chip with edge-bonding metal 
patterns formed thereon according to a first preferred 
15 embodiment of the present invention; 

Figs. 4a to 4i are process diagrams showing the steps 
for forming the edge-bonding metal patterns on the 
i semiconductor chip "according to the 'first preferred embodiment 
of the present invention; 
20 Fig. 5 is a flow chart showing a method of manufacturing 

a single-layered BGA package having a semiconductor chip with 
edge-bonding metal patterns formed thereon according to a 
first preferred embodiment of the present invention; 

Fig. 6 is a flow chart showing the steps for forming the 
2 5 edge-bonding metal patterns on the semiconductor chip 



according to the first preferred embodiment of the present 
inventions- 
Fig. 7 is a sectional view of a multi-layered BGA 
package having semiconductor chips with edge-bonding metal 
patterns formed thereon according to a second preferred 
embodiment of the present invention; and 

Fig. 8 is a flow chart showing a method of manufacturing 
a multi-layered BGA package having semiconductor chips with 
edge-bonding metal patterns formed thereon according to a 
second preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, a detailed description will be given of a BGA 
package having a semiconductor chip with edge-bonding metal 
patterns formed thereon in a wafer level according to the 
present invention and a method of manufacturing the same with 
reference to the accompanying drawings. 

Fig. 3 is a sectional view of a single-layered BGA 
package having a semiconductor chip with edge-bonding metal 
patterns formed thereon according to a first preferred 
embodiment of the present invention, Figs. 4a to 4i are 
process diagrams showing the steps for forming the edge- 
bonding metal patterns on the semiconductor chip according to 
the first preferred embodiment of the present invention, Fig. 
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5 is a flow chart showing a method of manufacturing a single- 
layered BGA package having a semiconductor chip with edge- 
bonding metal patterns formed thereon according to a first 
preferred embodiment of the present invention, and Fig. 6 is a 
5 flow chart showing the steps for forming the edge-bonding 

metal patterns on the semiconductor chip according to the 
first preferred embodiment of the present invention. 

Referring to Fig. 3, the construction of the single- 
layered BGA package having the semiconductor chip with the 
10 edge-bonding metal patterns formed thereon in a wafer level 

according to the first preferred embodiment of the present 
invention will be first described in detail. 

First preferred embodiment 

15 The single-layered BGA package having the semiconductor 

chip with the edge-bonding metal patterns formed thereon in a 
wafer level according to the first preferred embodiment of the 
present invention comprises a substrate 10,' a semiconductor 
chip 20, connection members 30, a sealing material 40, solder 

20 balls 50, and a bonding agent 60, as shown in Fig. 3. . 

The substrate 10 jis a rigid or flexible BGA substrate 
having circuit patterns 11 for electrical connection with the 
outside formed therein. On the upper surface of the substrate 
10 is mounted the semiconductor chip 20 by means of the bonding 

25 agent 60. On the semiconductor chip 20 are formed edge-bonding 
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metal patterns 26, which will be described later. The edge- 
bonding metal patterns 26 are electrically connected to the 
corresponding circuit patterns 11 by means of the connection 
members 30. 

On the lower surface of the substrate 10 are formed 
solder pads (not shown) , which are electrically connected to 
the circuit patterns 11 of the substrate 10. The solder balls 
50, which are provided for electrical connection with an 
external substrate, are attached to the solder pads, 
respectively. Electric signals from the semiconductor chip 20 
are transmitted to the outside through the solder balls 50 
attached to . the solder pads, which will be described later. 

The semiconductor chip 20 is a center-bonding type 
semiconductor chip having center-bonding pads formed on the 
upper surface thereof as shown in Fig. 4i. On the semiconductor 
chip 20 are formed edge-bonding metal patterns 26, which are 
electrically connected to the center-bonding pads 21 of the 
semiconductor chip 20 in a wafer level by means of a prescribed 
process, for example, sputtering. The edge-bonding metal 
patterns 2 6 are extended towards the edge regions of the 
center-bonding type semiconductor chip so that they are also 
electrically connected to the corresponding circuit patterns 11 
of the substrate 10 be means of the connection members 30. The 
semiconductor chip is mounted on the substrate 10 by means of 
the bonding agent 60. 



The edge-bonding metal patterns 26 of the semiconductor 
chip 20 are electrically connected to the circuit patterns 11 
of the substrate 10 by means of the connection members 30, 
respectively. 

The process for forming the edge-bonding metal patterns 
2 6 on the semiconductor ' chip in a wafer level will now be 
described with reference to Figs. 4a to 4c. 

First of all, in order to change the center-bonding type 
semiconductor chip 30 having the center-bonding pads 21 formed 
on the center thereof into an edge-bonding type semiconductor 
chip, passivation of the semiconductor wafer with the center- 
bonding type semiconductor chip 20 as shown in Fig. 4a is 
carried out so that the surface of the semiconductor wafer is 
stabilized. 

The passivation is carried out to stabilize the surface 
of the semiconductor wafer. P2O6, as a getter, is attached on 
the oxide film of the semiconductor wafer to prevent Na ions 
from entering . into the oxide film of the semiconductor wafer in 
the course of a heat-treating process. Consequently, the 
semiconductor chip formed on the wafer is protected. 

After the passivation of the semiconductor wafer is 
carried out as described above, a stress buffer layer (SBL) 22 
is coated on the semiconductor wafer, as shown in Fig. 4b. 

The stress buffer layer 22 prevents isolation between a 
fuse box of the semiconductor chip 20 and a metal layer, which 



will be described later. Also, the stress buffer layer 22 
minimizes damage to the semiconductor chip in the' course of 
wire bonding. 

After the stress buffer layer 22 is coated on the 
5 semiconductor wafer as described above, a photoresist 23, which 

is a photosensitive material, is applied to the stress buffer 
layer 22 to open the center-bonding pads 21 of the 
semiconductor chip 20, as shown in Fig. 4c. 

On the photoresist 23 is subsequently coated a mask 24 

10 having a mask pattern for opening the regions of the 

semiconductor chip 20 at which the center-bonding pads 21 are 
formed, as shown in Fig. 4d. 

After the masking process is carried out as described 
above, the unmasked regions, i.e., the regions of the 

15 semiconductor chip 20 at which the center-bonding pads 21 are 

formed are exposed as shown in Fig. 4e. The exposed regions, 
i.e., the regions that are not masked by means of the mask 24^ 
are developed to remove the stress ' buffer layer 22 and the 
photoresist 23 from the unmasked regions. 

20 After removing the stress buffer layer 22 and the 

photoresist 23 from the unmasked regions as described above, 
the photoresist 23 on the masked regions,- i.e., on the 
unexposed regions is exfoliated to open the center-bonding pads 
21 of the semiconductor chip 20, as shown in Fig. 4f. 

25 Subsequently, a metal layer 25 is formed on the 
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semiconductor chip 20 by means of sputtering so as to form 
edge-bonding metal patterns on the semiconductor chip 20, as 
shown in Fig. 4g. 

The metal layer 25 is electrically connected to the 
center-bonding pads 21 of the semiconductor chip 20 by means of 
sputtering. 

After the metal layer 25 is formed on the semiconductor 
chip 20 as described above, edge-bonding metal patterns 26 are 
formed which serve as edge-bonding pads with a prescribed shape 
electrically connected to the center-bonding pads 21 of the 
semiconductor chip 20, as shown in Fig. 4h. 

Specifically, a photoresist is applied to the metal layer 
25, and a mask having a mask pattern for forming the edge- 
bonding metal patterns 26 is coated on the photoresist. 

Subsequently, ' the photoresist on. the regions that are not 
masked by means of the mask is exposed so that the photoresist 
on the exposed regions is removed, and the metal layer 2 5 under 
the removed photoresist is etched. 

After the metal layer 25 under the removed photoresist is 
etched as described above, the photoresist left on the 
unexposed regions, i.e., on the regions protected by the mask, 
is exfoliated to form the edge-bonding metal patterns 26 on the 
semiconductor chip 20 as shown in Fig. 4i. 

Fig. 4i is a plan view of the semiconductor chip having 
the edge-bonding metal patterns 26 extended from the center- 
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bonding pads 21 to the edge regions of the semiconductor chip. 
Reference numeral 27 indicates a sawing line along which the 
semiconductor chip having edge-bonding metal patterns formed 
thereon is cut to obtain separate semiconductor chips. 

The connection members 30 electrically connect the 
substrate 10 and the semiconductor chip 20 mounted on the 
substrate 10 to each other. Specifically, the circuit patterns 
11 formed in the substrate 10 are electrically connected to the 
corresponding edge-bonding metal patterns 2 6, serving as the 
edge-bonding pads, formed on the semiconductor chip 20 mounted 
on - substrate 10 at the edge regions of the semiconductor chip 
20 by means of the connection members 30. 

Conductive wires are generally used as the connection 
members 30. It should be noted, however, that any other 
connection means may be used unrestrictedly to accomplish the 
technical idea of the present invention. 

The sealing material 40 protects the semiconductor chip 
20 mounted on the substrate 10 and the connection members 30, 
i.e., the conductive wires, which electrically connect the 
substrate 10 and the semiconductor chip 20. 

Synthetic resin is mainly used as the sealing member 40 
that molds the semiconductor chip 20 mounted on the substrate 
10 . It should be noted, however, that any other sealing 
material may be used unrestrictedly. 

The solder balls 50 are attached to the corresponding 



solder pads (not shown) formed on the lower surface of the 
substrate 10. Electric signals from the semiconductor chip 20 
mounted on the substrate 10 are transmitted to an external 
substrate by means of the solder balls 50. 

More specifically, when prescribed electric signals are 
outputted from the edge-bonding metal patterns 26, serving as 
the edge-bonding pads, formed on the semiconductor chip 20, the 
electric signals are inputted to the circuit patterns 11 formed 
in the substrate 10 via the connection members 30. 

Subsequently, the electric signals inputted to the 
circuit patterns 11 are supplied to the solder pads, which are 
electrically connected to the circuit patterns 11. The electric 
signals supplied to the solder pads are transmitted to an 
external substrate via the solder balls 50. 

Now, a method of manufacturing a single-layered BGA 
package having a semiconductor chip with edge-boricling metal 
patterns formed, thereon in a wafer 'level according to a first 
preferred embodiment of the present invention will be 
described in detail with reference to Fig. 5. 

First, passivation of the wafer having the semiconductor 
chip 20 with the center-bonding pads 21 formed thereon is 
carried out (S100) . 

Specifically, P2O6 is attached on the oxide film of the 
wafer having the semiconductor chip 20 to prevent Na ions from 1 
entering into the oxide film of the wafer in the course of a 



heat-treating process so that damage to the semiconductor chip 
is prevented. 

After the passivation of the wafer is carried out as 
described above, an isolating process is carried out between 
5 the fuse box of the semiconductor chip 20 and the metal layer 

25. The stress buffer layer 22 is coated on the wafer for 
minimizing damage to the semiconductor chip 20 in the course of 
wire bonding (S200) . 

Subsequently, the wafer having the stress buffer layer 22 
10 formed thereon,, is patterned by means of a prescribed masking 

process to realize the semiconductor chip 20 having the edge- 
bonding metal patterns 26, serving as the edge-bonding pads, on 
the wafer (S300) . 

The step S300 of realizing the semiconductor chip 20 
15 having the edge-bonding metal patterns 26, serving as the edge- 

bonding pads, on the wafer will be hereinafter described in 
detail .with reference to Fig. 6. 

First, the photosensitive material, for example, .the 
photoresist 23 is applied to the stress buffer layer 22 to open 
20 the center-bonding pads 21 of the semiconductor chip 20 (S301) , 

and the mask 24 having a mask pattern, which is provided for 
opening the regions at which the center-bonding pads 21 of the 
semiconductor chip 20 are formed, is coated on the photoresist 
23 (S302) . 

25 After the photoresist 23 is masked as described above, 
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the regions that are not masked by means of the mask, i.e., the 
regions at which the center-bonding pads 21 are formed are 
exposed (S303) . 

Subsequently, the exposed regions are developed to remove 
the photoresist 23 and the stress buffer layer 22 from the 
regions at which the center-bonding pads 21 of the 
semiconductor chip 20 are formed (S304), and the photoresist 23 
on the regions masked by means of the mask, i.e., on the 
unexposed regions is exfoliated to open the center-bonding pads 
21 of the semiconductor chip 20 (S305) . 

After the center-bonding pads 21 of the semiconductor 
chip 20 are opened as described above, the metal layer 25 is 
formed on the semiconductor chip 20 by means Of a prescribed 
depositing process such as sputtering so as to form edge- 
bonding metal patterns 26 on the semiconductor chip 20 (S306) . 

Subsequently, a photoresist is applied to the metal layer 
25 (S307), and the mask having the mask pattern, which is 
provided for forming the edge-bonding metal patterns 2 6 on the 
photoresist, is coated on the photoresist (S308) . 

After the mask is coated on the photoresist as described 
above, the photoresist on the regions that are not masked by 
means of the mask, i.e., on the regions at which the metal 
patterns are not formed, is removed (S30 9) , and the metal layer 
25 under the removed photoresist is etched to remove the metal 
layer 25 (S310) . . 
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Finally, the photoresist left on the unexposed regions, 
i.e., on the regions protected by the mask, is exfoliated to 
form the edge-bonding metal patterns 26 on the semiconductor 
chip 20 (S311) . 

5 After the semiconductor chip 20 having the edge-bonding 

metal patterns 26 formed thereon is realized on the wafer, the 
metal-patterned wafer is sawn by units of a prescribed 
semiconductor chip size by means of a blade (S400) . 

Subsequently, the semiconductor chip 20 having the edge- 

10 bonding metal patterns 26 formed thereon, which is sawn by 

units of the prescribed semiconductor chip size, is attached to 
the substrate 10 having the circuit patterns 11 formed therein, 
which are formed in a prescribed shape for electric connection, 
by means of the bonding agent 60 (S500) . 

15 After the semiconductor chip 20 is attached to the 

substrate 10 as described . above, the edge-bonding metal 
patterns 26 formed on. the semiconductor chip 20 and the circuit 
patterns 11 formed in the substrate 10 are connected to each 
other by means of the connection members 30, i.e., the 

20 conductive wires so that the edge-bonding metal patterns 26 

formed on the semiconductor chip 20 are electrically connected 
to the corresponding circuit patterns 11 formed in the 
substrate 10 at the edge regions of the semiconductor chip 20 
(S600) . 

25 Subsequently, the substrate 10 is molded with the sealing 
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material 40, for example, synthetic resin to protect the 
semiconductor chip 20 formed on the substrate 10 (S700) , and 
the solder balls 50 are attached to the conductive solder pads 
formed on the lower surface of the substrate 10 so that 
5 electric signals from the semiconductor chip 20 mounted on the 

substrate 10 are transmitted to an external substrate (S800) . 

Finally, the packaged substrate molded with the sealing 
material 4 0 is sawn by units of a prescribed size to obtain a 
BGA package having a semiconductor chip with the edge-bonding 

10 metal patterns 26 formed thereon in a wafer level (S900) . 

Now, a detailed description will be given of a multi- 
layered BGA package having semiconductor chips with edge- 
bonding metal patterns formed thereon in a wafer level 
according to a second preferred embodiment of the present 

15 invention with reference to Fig. 7. 

Fig. 7 is a sectional view of a multi-layered BGA 
package haying semiconductor chips with edge-bonding metal 
patterns formed thereon in a wafer level according to a second 
preferred embodiment of the present invention, and Fig. 8 is a 

20 flow chart showing a method of manufacturing a multi-layered 

BGA package having semiconductor chips with edge-bonding metal 
patterns formed thereon in a wafer level according to a second 
preferred embodiment of the present invention. 

It can be seen from Fig. 7 that the number of 

25 semiconductor chips in the multi-layered BGA package having 
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semiconductor chips with edge-bonding metal patterns formed 
thereon in a wafer level is two. It should be noted, however, 
that more than two semiconductor chips may be used to 
accomplish the technical idea of the present invention. 

5 

Second preferred 'embodiment 

The multi-layered BGA package having the semiconductor 
chips with the edge-bonding metal patterns formed thereon in a 
wafer level according to the second preferred embodiment of 

10 the present invention comprises: a substrate 10; a first 

semiconductor chip 20 and a second semiconductor chip 20' ; 
• first connection members 30 and second connection members 30' ; 
a sealing material 40; solder balls 50; a bonding agent 60; 
and a bonding member 70, as shown in Fig. 7. 

15 The substrate 10 is a rigid or flexible BGA substrate 

having circuit patterns 11 for electrical connection with the 
outside formed therein.' On the upper surface of the substrate 
10 are mounted the first semiconductor chip 20 and the second 
semiconductor chip 20' by means of the bonding agent 60. On the 

20 first semiconductor chip 20 are formed edge-bonding metal 

patterns' 2 6, which will be described later. Similarly, on the 
second semiconductor chip 20 are also formed edge-bonding metal 
patterns 26. The edge-bonding metal patterns 2 6 formed on the 
first semiconductor chip 20 are electrically connected to the 

25 corresponding circuit patterns 11 by means of the connection 
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members 30. Similarly, the edge-bonding metal patterns 26 
formed on the second semiconductor chip 20' are also 
electrically connected to the corresponding circuit patterns 11 
by means of the connection members 30' . 

Between the second semiconductor chip 20' and the first 
semiconductor chip 2 0 mounted on the substrate 10 is disposed 
the nonconductive bonding member 70 having spacers therein. The 
nonconductive bonding member 70 having the spacers therein 
serves to maintain balance between the first semiconductor chip 
20 and the second semiconductor chip 20' . 

The nonconductive bonding member 70 having the spacers 
therein also serves to prevent shorts between the second 
semiconductor chip 20' and the connection members 30, i.e., the 
conductive wires of the first semiconductor chip 20. 

On the lower surface of the substrate 10 are formed 
solder pads, which are electrically connected to the circuit 
patterns 11 of the substrate 10. The solder balls 50, which are 
provided for electrical connection with an external substrate, 
are attached to the solder pads, respectively. Electric signals 
from the first semiconductor. chip 20 and the second 
semiconductor chip 20' are transmitted to the outside through 
the solder balls 50 attached to the solder pads, which will be 
described later. 

On each of the first semiconductor chip 20 and the second 
semiconductor chip 20' are formed edge-bonding metal patterns 
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26, which are electrically connected to the center-bonding pads 
21 in a wafer level by means of a prescribed process, for 
example, sputtering, as shown in Fig. 4i of the first preferred 
embodiment of the present invention. The edge-bonding metal 
patterns 26 are extended towards the edge regions of the 
respective semiconductor chips 20 and 20' . 

The first and second semiconductor chips 20 and 20' are 
mounted on the substrate 10 by means of the bonding agent 60. 
The edge-bonding metal patterns 26 are electrically connected 
to the corresponding circuit patterns • 11 formed in the 
substrate 10 at the edge regions of the first and second 
semiconductor chips 20 and 20' by means of the connection 
members 30 and 30' . 

The process for forming the edge-bonding metal patterns 
26 on the first and second semiconductor chips 20 and 20' in a 
wafer level is the same as that according to the first 
preferred embodiment of the present invention, and therefore a 
detailed description thereof will not be given. 

The first connection members 30 electrically connect the 
substrate 10 and the first semiconductor chip 2 0 mounted on the 
substrate 10 to each other. Similarly, the second connection 
members 30' electrically connect the substrate 10 and the 
second semiconductor chip 20' mounted on the substrate 10 to 
each other. Specifically, the circuit patterns 1.1 formed in the 
substrate 10 are electrically connected to the corresponding 



edge-bonding metal patterns 2 6 formed on the first and second 
semiconductor chips 20 and 20' mounted on substrate 10 by means 
of the first and second connection members 30 and 30' . 

Conductive wires are generally used as the connection 
5 members. It should be noted, however, that any other connection 

means may be used unrestrictedly to accomplish the technical 
idea of the present invention. 

The sealing material 4 0 protects the first and second 
semiconductor chips 20 and 20' mounted on the substrate 10 and 
10 the first and second connection members 30 and 30 ' , i.e., the 

conductive wires, which electrically connect the substrate 10 
and the first and second semiconductor chips 20 and 20' , 
respectively. 

Synthetic resin is mainly used as the sealing member 40 
15 for molding the first and second semiconductor chips 20 and 20' 

mounted on the substrate 10. It should be noted, however, that 
any other sealing material may be used unrestrictedly. 

The solder balls 50 are attached to the corresponding 
solder, pads formed on the lower surface of the substrate 10. 
20 Electric signals from the first and second semiconductor chips 

20 and 20' mounted on the substrate 10 are transmitted to an 
external substrate by means of the solder balls 50. 

More specifically, when prescribed electric signals are 
outputted from the edge-bonding metal patterns 26 formed on the 
25 first and second semiconductor chip 20, the signals are 
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inputted to the circuit patterns 11 formed in the substrate 10 
via the connection members 30 connected to the first 
semiconductor chip 20 and via the connection members 30' 
connected to the second semiconductor chip 20' . 
5 Subsequently, the electric signals inputted to the 

circuit patterns 11 are supplied to the solder pads, which are 
electrically connected* to the circuit patterns 11. The electric 
signals supplied to the solder pads are transmitted to an 
external substrate via the solder balls- 50. 

10 In the second preferred embodiment of the present 

invention, it has been described that the multi-layered BGA 
package has two stacked semiconductor chips. It should be 
noted, however, that the present invention is not limited to 
such a two-layered BGA package, and thus it may include multi- 

15 layered BGA packages having more than two stacked semiconductor 

chips . 

Now, a method of manufacturing a multi-layered BGA 
package having a semiconductor chip with edge-bonding metal 
patterns formed thereon in a wafer level according to a second 
20 preferred embodiment of the present invention will be 

described in detail with reference to Fig. 8. 

First, passivation of the wafer having the semiconductor 
chip 20 with the center-bonding pads 21 formed thereon is 
carried out (S100) . 
25 Specifically, P 2 0 6 is attached on the oxide film of the 
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wafer having the semiconductor chip 20 to prevent Na ions from 
entering into the oxide film of the wafer in the course of a 
heat-treating process so that damage to the semiconductor chip 
is prevented. 

After the passivation of the wafer is carried out as 
described above, an isolating process is carried out between 
the fuse box of the semiconductor chip 20 and the metal layer 

25. The stress buffer layer 22 is coated on the wafer for 
minimizing damage to the semiconductor chip 20 in the course of 
wire bonding (S200) . 

Subsequently, the wafer having the stress buffer layer 22 
formed thereon is patterned by means of a prescribed masking 
process to realize the semiconductor chip 20 having the edge- 
bonding metal patterns 26, serving as the edge-bonding pads, on 
the wafer (S300) . 

The process for forming the edge-bonding metal patterns 

26, serving as the edge-bonding pads, on the semiconductor 
chips 20 is the same as that according to the first preferred 
embodiment of the present invention, and therefore a detailed 
description thereof will not be given. 

After the semiconductor chip 20 having the edge-bonding 
metal patterns 26 formed thereon is realized on the wafer as 
described above, the metal-patterned wafer is sawn by units of 
a prescribed semiconductor chip size by means of a blade 
(S400) . 



Subsequently, the first semiconductor chip 20 having the 
edge-bonding metal patterns 2 6 formed thereon, which is sawn by 
units of the prescribed semiconductor chip size, is attached to 
the substrate 10 having the circuit patterns 11 formed therein, 
5 which are formed in a prescribed shape for electric connection, 

by means of the bonding agent 60 (S500) . 

After the first semiconductor chip 2 0 is attached to the 
substrate 10 as described above, the edge-bonding metal 
patterns 26 formed on the first semiconductor chip 20 and the 
10 circuit patterns 11 formed in the substrate 10 are connected to 

each other by means of the connection members 30, i.e., the 
conductive wires so that the edge-bonding metal patterns 26 
formed on the semiconductor chip 20 are electrically connected 
to the corresponding circuit patterns 11 formed in the 
15 substrate 10 at the edge regions of the semiconductor chip 20 

(S600) . 

Subsequently, the nonconductive bonding member 70 having 
the spacer therein is applied to the first semiconductor chip 
20 to realize a multi-layered BGA package (S700), and the 
20 second semiconductor chip 20 ' is attached to the first 

semiconductor chip 20 via the nonconductive bonding member 70 
so that the second semiconductor chip 20' is stacked on the 
first semiconductor chip 20 (S800) . 

The nonconductive bonding member 7 0 having the spacers 
25 therein, which is disposed between the second semiconductor 
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chip 20' and the first semiconductor chip 20 mounted on the 
substrate 10, serves to maintain balance between the first 
semiconductor chip 20 and the second semiconductor chip 20' , 
and to prevent shorts between the second semiconductor chip 20' 
and the connection members 30, i.e., the conductive wires of 
the first semiconductor chip 20. 

After the second semiconductor chip 20' is stacked on the 
first semiconductor chip 20 via the nonconductive- bonding 
member 70 having the spacers therein as described above, the 
edge-bonding metal patterns 26 formed on the second 
semiconductor chip 20' are electrically connected to the 
corresponding circuit patterns 11 formed in the substrate 10 at 
the edge regions of the second semiconductor chip 20' by means 
of the second connection members 30', i.e., the conductive 
wires (S900) . 

Subsequently, the substrate 10 is molded with the sealing 
material 40, for example, synthetic resin to protect the first 
and second semiconductor chips 20 and 20' formed on the 
substrate 10 (S1000) , and the solder balls 50 are attached to 
the conductive solder pads formed on the lower surface of the 
substrate 10 so that electric signals from the first and second 
semiconductor chips 20 and 20' mounted on the substrate 10 are 
transmitted to an external substrate (SHOOK. 

Finally, the packaged substrate molded with the sealing 
material 40 is sawn by units of a prescribed size to obtain a 
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multi-layered BGA package having semiconductor chips with the 
edge-bonding metal patterns 26 formed thereon in a wafer level 
(S1200) . 

As apparent from the above description, the present 
invention provides a BGA package having center-bonding type 
semiconductor chips with edge-bonding metal patterns formed 
thereon in a wafer level wherein the edge-bonding metal 
patterns are formed on the semiconductor chips in the wafer 
level, and wire bonding is carried out in the shape of edge 
bonding, and a method of manufacturing the same. Consequently, 
the present invention has an effect of stacking a plurality of 
semiconductor chips, whereby the cost of the assembly process 
is reduced and high-density memory performance is obtained. 

Also, the present invention has another effect of 
miniaturizing wire bonding pads for electrical connection since 
the edge-bonding metal patterns are formed on the semiconductor 
chips in a wafer level, whereby the number of semiconductor 
chips realized on the wafer is increased, and thus the cost of 
manufacturing semiconductor chips is reduced. 

Furthermore, the present invention has still another 
effect of preventing disconnection of wires and short circuits 
generated in the course of wire bonding since the edge-bonding 
metal patterns are formed on the semiconductor chips in a wafer 
level, whereby reliability of the package is improved. 

Although the preferred embodiments of the present 



invention have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
5 accompanying claims. 
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